Findings from previous studies have suggested that environmental factors affect the quality of communication. Although the impact of several environmental factors such as fixed-and semifixed-feature elements has been investigated, the present pre-registered study focuses on a more casual environmental factor: the presence of a cup of coffee. In the present study, 118 non-student participants engaged in a dyadic, face-to-face, unstructured conversation with a stranger of the same gender. Participants with a cup of coffee reported an identical level of rapport (a type of close and positive communication), friendliness, vigor-activity, and tension-anxiety as participants with a cup of water (control group 1). They also reported higher rapport friendliness and vigor-activity than participants in the no drink condition (control group 2), though the difference in rapport did not reach the level of significance. However, for rapport, the positive impact of coffee was salient in individuals who held a strong belief in the communicative effect of coffee. The findings indicate that a cup of coffee can be an environmental factor that potentially enhances the quality of communication.
Introduction
The findings from numerous studies have demonstrated that environmental factors affect communication. Environmental and artifactual features can be categorized as fixed-and semifixed-feature elements (Hall, 1966) . Whereas fixed-feature elements are relatively permanent or slow to change such as floors, ceilings, and walls (Rapoport, 1990) , semifixed-feature elements include the ar-rangement of movable objects such as tables and chairs (White, 1953 ; see also Burgoon, Guerrero, & Floyd, 2010; Knapp, Hall, & Horgan, 2013) .
However, it has not yet been investigated whether a common staple of daily life like a cup of coffee (which also happens to be a movable object) can affect communication. In the present study, the impact of a cup of coffee on communication is examined from a psychological perspective, with a focus on rapport.
Recent literature has illustrated that the presence of personal belongings influences the quality of communication. For instance, a smartphone on the table can be a distraction in face-to-face communication (Misra, Cheng, Genevie, & Yuan, 2014) since the smartphone attracts the owner's attention from the communication partner and impacts their interaction (Dwyer, Kushlev, & Dunn, 2018) .
The present study seeks to investigate how coffee, one of the largest consumables all over the world, affects the perception of rapport in a conversation. In 2017, coffee consumption reached 1.5 million kilograms in the U.S. and 0.4 million kilograms in Japan (International Coffee Organization, 2018) . It would not be an exaggeration to say that coffee is a part of everyday life for many people and could thus be an environmental factor in communication.
This assumption is indirectly supported by research findings using questionnaires. Coffee contains caffeine, which is the most widely consumed psychoactive drug in the world (Bastia & Schwarzschild, 2003; James, 1997) . Huntley and Juliano (2012) confirmed that people believe caffeine has a social/mood enhancement effect, which implies that a cup of coffee can facilitate smooth and/or affiliative communication. Japanese research has shown that coffee can increase one's positive mood and promote social relationships (Yokomitsu et al., 2015) . However, the positive impact of coffee on social interaction has not been examined experimentally. In addition, it remains unclear to what extent an expectation or belief in the socially enhancing effect of coffee strengthens the actual effect. Therefore, the present study investigates the social enhancement effect of coffee by focusing on the effect of coffee, not caffeine. The participants in the study engaged in a face-to-face conversation immediately after consuming coffee (i.e., before the onset of the effect of caffeine).
Rapport refers to a type of close, positive communication in which individuals experience a harmonious connection and a common understanding (Tickle-Degnen & Rosenthal, 1990; Tickle-Degnen, 2006) consisting of three elements: mutual attentiveness, positivity, and interpersonal coordination (Tickle-Degnen, 2006) . Given the possible social enhancement effect of coffee, the following hypotheses were tested:
H1a: Interactants with a cup of coffee will report higher rapport compared with interactants with a cup of water or without drinks.
H2a: Interactants with a strong belief in the communicative effect of coffee will report higher rapport with a cup of coffee.
In addition, the second edition of the Profile of Mood States (POMS 2) (Lin, Hsiao, & Wang, 2014) subscale was also used to evaluate mood before and after the conversation. Thus, the additional hypotheses were made:
Interactants with a cup of coffee will report higher friendliness (H1b) and vigor-activity (H1c) compared with interactants with a cup of water or without drinks, whereas they will report lower tension-anxiety compared with those in the water and no drink condition (H1d).
Also, interactants with a strong belief in the communicative effect of coffee in the coffee condition will report higher friendliness (H2b), vigor-activity (H2c), and lower tension-anxiety (H2d).
Material and Methods

Ethical Statement
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Participants
Participants in the study included 118 Japanese adults (58 females and 60 males; M age = 44.96 years, SD age = 13.78). Recruitment was conducted in cooperation with a Japanese research company (Marketing Service, co. Ltd.). The participants were recruited using an online advertisement named "Research on consumption of coffee." The inclusion criteria were that participants were a) aged 20 -69 years and b) individuals who usually consume coffee. The participants were asked not to consume any food, drink, alcohol, or tobacco within one hour of the start of the experiment.
Procedures
First, participants who met the eligibility criteria were divided into pairs, and each pair was composed of individuals who did not know each other and were of the same sex and generation. Through a stratified randomized design, the pairs were then allocated to either the experimental group (consume a cup of coffee), control group 1 (consume a cup of water), or control group 2 (consume nothing). The stratification was conducted in accordance with participants' age and gender. A random number table was used for the allocation. The study took place in two rooms at the second author's institution.
The participants entered the waiting room an hour before the experiment started. Prior to giving their informed consent, the participants were not told that their rapport would be measured in order to reduce the risk of response bias. For this reason, the participants were told that the research consisted of a conversation experiment, but the word "rapport" was not mentioned. Then, participants were informed of the duration of the experiment and were informed that they could quit whenever they wanted. The protection of personal information was also explained orally and in writing. Thereafter, the participants' writ-ten consent to participate was obtained.
Next, the participants were asked to engage in a 15 minute conversation experiment. The experimental group had a conversation while consuming coffee. The control groups consumed either water or nothing, respectively. In the coffee/water condition, both conversation partners could drink coffee/water. Commercial-release drip coffee and water were used. The participants sat approximately 80 centimeters apart from each other. Between the participants, there was a square table, and either two cups of coffee or water set on the table. Before the conversation, the participants in the coffee/water condition were asked to have a sip of their own coffee/water. Then, they were allowed to drink their coffee/water during the conversation. After the conversation, the participants' perception of their rapport during the conversation was measured. The experiment concluded with a debriefing in which the participants were informed that their rapport was measured. Bernieri et al.'s (1996) scale was employed to measure participants' rapport. This 18-item measure (ranging from 0 "not at all," to 8 "extremely") asked participants to "rate the interaction you just experienced between you and your partner on each of the characteristics listed" and included items such as "well-coordinated," "boring," and "cooperative." The reliability of this scale was high (α = 0.93).
Questionnaire
Mood states before and after the conversation were measured by POMS 2 (Lin et al., 2014;  for the Japanese translation see Yokoyama, 2015) . In the present study, the subscales of friendliness, vigor-activeness, and tension-anxiety were used (before the conversation: α = 0.87, 0.95, 0.89, respectively; after the conversation: α = 0.89, 0.92, 0.81, respectively).
To measure the participants' belief in the communicative effect of coffee, the Shikohin's Psychological Effects Questionnaire (SPEQ) (Yokomitsu et al., 2017) was employed. This scale consists of four factors: self-empowerment, acquisition of positive mood, improving concentration, and facilitating communication. Belief in a communicative effect has six items (ranging from 1 "not at all," to 7 "extremely"). The reliability of this scale was also high (α = 0.89).
Results
An intraclass correlation (ICC) was confirmed because participants' feelings of rapport, friendliness, vigor-activeness, and tension-anxiety might be correlated with each other in a dyad; the ICC coefficient was 0.216, 0.105, 0.102, −0.104, respectively. Furthermore, multilevel modeling was employed to estimate the impact of coffee on rapport. Similarly, the subscale of POMS 2 was analyzed using multilevel modeling to keep the analysis consistent. The descriptive statistics in this study are shown in Table 1 .
In the multilevel linear model, the main effect of belief in the communicative effect of coffee, gender, and condition were included, as well as the interaction Psychology effect of belief and condition. For the subscale of POMS 2, the same subscale measured before the conversation was also included as a control variable (Table  2) . For rapport, the main effect of gender revealed that female participants reported higher rapport (M = 6.98, SD = 0.86) compared with male participants (M = 6.49, SD = 0.91), a finding which was approaching but not reaching significance (p = 0.053). Furthermore, participants in the coffee condition reported higher rapport (M = 6.86, SD = 0.86) compared with participants in the no drink condition (M = 6.46, SD = 0.98), which was not found to be significant either.
The differences in the level of perceived rapport between the coffee and water conditions (M = 6.86, SD = 0.87) were not found to be significant either. Belief in the communicative effect of coffee (M = 5.45, SD = 0.87) was found to have a significant positive impact on rapport. A simple slope analysis revealed that belief had a significant impact in the coffee and no drink conditions, but not in the water condition (Figure 1) . For friendliness mood, a significant difference was found between the participants in the coffee condition (M = 2.30, SD = 1.00) and the no drink condition (M = 1.94, SD = 0.97) (p = 0.044), whereas the difference between the coffee and water condition (M = 2.33, SD = 0.76) and the no drink and water condition was Psychology "Condition: Coffee" is used as an anchor in the model. Belief refers to the belief in the communicative effect of coffee, which is centered using the grand mean. Figure 1 . A simple slope analysis of the interaction effect of condition and belief in the communicative effect of coffee on rapport. The black solid line represents the simple slope of the coffee condition, the red dashed line the water condition, and the green dotted line the no drink condition. not found to be significant (p = 0.467, 0.197, respectively). A simple slope analysis revealed that belief had a significant impact in the coffee and no drink conditions, but not in the water condition ( Figure 2) . For vigor-activity mood, a significant difference was found between the participants in the coffee condition (M = 2.10, SD = 1.18) and the no drink condition (M = 1.77, SD = 0.98) (p = 0.015), whereas the difference between the coffee and water condition (M = 2.07, SD = 0.94) and the no drink and water condition were not found to be significant (p = 0.270, 0.176, respectively). A simple slope analysis revealed that belief had a significant impact in the coffee and no drink conditions, but not in the water condition ( Figure 3) . For tension-anxiety mood, no significant difference was found between the coffee (M = 0.37, SD = 0.40) and no drink condition (M = 0.59, SD = 0.62), the water (M = 0.51, SD = 0.65) and no drink condition, and the water and coffee condition (p = 0.103, 0.349, 0.479, respectively). A simple slope analysis revealed that belief had no significant impact in all the conditions (Figure 4 ).
Discussion
The present study investigated the impact of a cup of coffee on face-to-face, unstructured, dyadic conversations. The results showed that interactants with a cup of coffee reported slightly higher rapport compared to those with no drinks. However, the level of rapport was not different from interactants with a cup of water, which did not support hypothesis H1a. Furthermore, the participants in the coffee condition showed similar levels of friendliness, vigor-activity, and tension-anxiety compared with participants in the water condition, although their friendliness and vigor-activity mood were significantly higher than that of the no drink condition, which indicated that H1b, H1c, and H1d were also not supported. Figure 2 . A simple slope analysis of the interaction effect of condition and belief in the communicative effect of coffee on friendliness mood after the conversation. The black solid line represents the simple slope of the coffee condition, the red dashed line the water condition, and the green dotted line the no drink condition. However, the positive impact of coffee on rapport, friendliness, and vigor-activity was found to be salient for participants with a strong belief in the communicative effect of coffee. This positive impact was also significant in the no drink condition, whereas it was not significant in the water condition. In other words, the positive impact of belief in the communicative effect of coffee was selectively seen in two drink conditions, which partially supported H2a, H2b, and H2c. This study thus provides new evidence that a cup of coffee can have an impact on communication. It is noteworthy that the results of this study do not concern caffeine since the influence of caffeine appears approximately 60 -90 minutes after coffee consumption (Ruxton, 2008) , and thus caffeine could not have had any physical influence during the conversations in the present study.
It is important to discuss a specific limitation of the present study which was that the mediator was not clearly indicated. As mentioned above, although caffeine could not have been a mediator, one possible mediator could have been the feeling of relaxation. A previous study indicated that people expect to feel relaxed as a result of coffee consumption (Yokomitsu et al., 2015) . Such a relaxing effect could have facilitated the participants enjoying their conversation.
Another possible mediator could have been consuming a similar drink together. In the present study, the participants could see what their partner had during the conversation, which allowed them to know they were consuming the same kind of drink (or no drink). Thus, the level of rapport was not significantly different between the coffee and water condition because the experience of having a drink (no matter which type of drink it was) could facilitate communication. In future research, conversations with different types of drinks (e.g., coffee for one interactant and water for the other) could be investigated.
